Purpose: Evidence suggests a high prevalence of sleep-wake disturbances in patients with cancer, occurring at diagnosis, during treatment, and continuing to survivorship. Yet associations between sleep-wake disturbances and the impact on quality of life outcomes is less clear. The purpose of this narrative review of the literature is to evaluate sleep-wake disturbances in patients with cancer, to describe the influence of poor sleep on quality of life as an outcome, and to evaluate the evidence to recommend future interventions. Framework and methods: This review was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) approach. Four databases (CINAHL, MEDLINE, PsycINFO, and Embase) were searched using terms "cancer OR neoplasm", "sleep, sleep disturbance, sleep disorders or insomnia", and "quality of life"; the search included all years, English language, and peer-reviewed articles on research studies. Studies included measurements of sleep and quality of life in cancer patients at a minimum of two time points and demonstrated relationships between sleep and quality of life. Data were collected on date, patient demographics, cancer type and treatment, timeframe, design, measurement, variables, and results. Results: This narrative review demonstrates that sleep-wake disturbance is a major problem/ symptom in patients with cancer. Of the 18 studies included, measurement of sleep-related variables included objective and subjective measures; however, direct measurement of the associations between sleep and quality of life was not common. Cognitive behavioral therapy for insomnia and mind-body interventions demonstrated feasibility when implemented into cancer care settings. In addition, the majority of interventions exhibited moderate effectiveness in improving sleep-wake disturbance and quality of life outcomes.
Introduction
Sleep disturbances are commonly experienced by patients with cancer and are often overlooked due to other diagnostic and treatment-related concerns. [1] [2] [3] Patients describe problems falling asleep (sleep latency), problems staying asleep (awakenings), having restless sleep (quality of perceived sleep), and/or having trouble staying awake during the day (excessive daytime sleepiness). 2 The issues of sleep-wake disturbances are often combined in symptom clusters, especially with cancer-related fatigue 4, 5 and insomnia, 6 This article was published in the following Dove Press journal: Nature 
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Dickerson et al which occur pretreatment, 3 exacerbate during treatment, and continue through survivorship. During cancer treatment, many patients nap during the day, leading to circadian rhythm problems, which exacerbate sleep problems. 2 While there is some awareness of sleep-wake disturbances in the context of symptom clusters 5, [7] [8] [9] during a patient's cancer trajectory, what is not known is the impact of sleep on the physical, functional, and social aspects of quality of life (QOL). 10 Adequate sleep is a biologic requirement for healthy physical, cognitive, and psychological functioning; however, acute and chronic sleep deprivation results in negative health consequences such as compromised immunological, cardiovascular, and neuropsychiatric functioning that are exacerbated by cancer diagnosis and treatments, thus influencing the patients' QOL. 10 QOL is a concept that encompasses how cancer and its treatments affect dimensions of physical (health-related), functional, and mental/psychological/ emotional well-being. QOL has been extensively studied in cancer patients, yet sleep disturbance has often not been included as a main study variable. 11 Vena et al 10 suggest using the two-process model of sleep regulation 12 to understand sleep-wake mechanisms in cancer patients, which includes a homeostatic process influenced by previous sleep and wake states and a circadian process that determines the propensity for falling asleep and consolidating sleep. This model can then be used to discuss cancer-related factors that influence a patient's risk for developing sleep problems, such as: age and sex; cancer and treatment; lifestyle; and psychological well-being. There is a need to understand current knowledge of sleep-wake disturbances and the influence of these factors on QOL, as well as evidence-based interventions to improve sleep-wake disturbance and QOL. Therefore, the purpose of this paper was to systematically conduct a narrative review of the literature on sleep-wake disturbances and QOL in patients with cancer and to synthesize the evidence of longitudinal descriptive and intervention studies to improve sleep and QOL. The review is organized by study design (longitudinal descriptive and intervention), measurement issues, and discussion, and concludes with suggestions for future practice and research.
Methods

Framework and search methods
This narrative review was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) approach 13 and Berger et al's methodological review findings.
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Four electronic databases (CINHAL, MEDLINE, PsycINFO, and Embase) were searched using the terms "cancer OR neoplasm", "sleep, sleep disturbance, sleep disorders or insomnia, and quality of life"; the search included all years, English language, and peer-reviewed articles of original studies. Figure  1 demonstrates the process of search and review. Data collected included: date, patient demographics, cancer type, treatment/ timeframe, study design, measurement variables, and results. Inclusion criteria were: 1) peer-reviewed original research or secondary analysis of subjects with a cancer diagnosis (omitting review articles and theses), in which the variables were measured at two or more time points; 12 2) QOL and sleepwake disturbance measures that demonstrated an association between sleep-wake disturbance and QOL (head and neck cancers were omitted due to potential obstructive airway issues); and 3) studies written in the English language, limited to those involving quantitative methods. 11 The review process followed procedures from the PRISMA method modified for narrative analysis. After the search was conducted, manuscripts were appraised by a team of four to reach consensus on applicability and quality. The team included: the first author, an academic nurse educator and sleep researcher; the second author, a nurse educator and advanced practice nurse in oncology; the third author, a PhD student researching sleep in cancer; and the fourth author, a nurse educator and sleep researcher focusing on sleep and fatigue in cancer patients. Any discrepancies were resolved by returning to the original manuscripts and holding discussion to reach consensus. Tables of data were created and validated by consensus. In the synthesis of results and rating of the quality of the interventions, the team assessed the risk of bias, including evaluating each study for recruitment processes, sample size, methods, funding, journal impact, measurement, and study outcomes (effect estimates for intervention studies and confidence intervals for intervention studies when possible). The PRISM checklist was completed to ensure rigor (Table 1) .
Results
The initial search included 682 manuscripts and a further six were identified from hand searches of reference lists. Eighteen studies met the eligibility criteria, including three longitudinal descriptive and 15 intervention studies, all of which were published in peer-reviewed journals. The reviewed studies included 1,340 cancer patients with a mean age of 55.5 years. The majority were female (88%) with breast cancer (66%) and mixed diagnosis (33%).
Study design: longitudinal descriptive
The three included studies that met the criteria for a descriptive longitudinal design with sleep-wake disturbance and QOL correlations are shown in Table 2 . In a recent study by Liu et al, 14 QOL and subjective sleep quality were the primary variables in 166 patients undergoing chemotherapy for breast cancer. Liu et al found that poor nocturnal sleep and longer naps were associated with poorer physical QOL, and that the mental component of QOL was associated with the subjective reports of poor sleep but not by objective sleep time. The authors concluded that subjective reports logically concur with mental components and that poor sleep and naptime (longer than 30 minutes) may reflect poor sleep habits that contribute to poor sleep quality. 14 This finding suggests that including sleep hygiene information in the interventions to improve sleep in breast cancer patients may ultimately improve QOL. Similarly, Clevenger et al 15 studied sleep quality and QOL as primary variables in 173 ovarian cancer patients. Disturbed global sleep was found at all-time points (pre-surgery, at 6 months, and at 1 year) and was associated with depression, pain, sleep medications, and declines in QOL. 15 Beck et al 16 studied elderly survivors (n=52) with an average age of 72.7 years and reported that fatigue and sleep symptoms occurred together. Fifty-eight percent had poor sleep quality, with significant correlations between sleep quality and physical, mental, and functional QOL. 16 These findings demonstrate the importance of developing interventions to improve sleep quality, especially in older adults with a high rate of comorbidities.
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Dickerson et al moderately associated with poor health-related QOL. Sleep behaviors such as prolonged daytime napping was associated with poor QOL. Such findings suggest the need for interventions that support improvement in sleep and QOL outcomes.
Study design: interventions
Included in this review are 15 studies that tested interventions to evaluate the feasibility and efficacy of improving sleep and QOL (see Table 3 ). All studies demonstrated an effect of the intervention on sleep and QOL outcomes, although only one study reported an association between sleep and QOL. Interventions included seven cognitive behavioral interventions and eight mind-body interventions (including three meditation, one yoga, one Qigong, one relaxation, one biofeedback, and one exercise).
Cognitive behavioral therapy for insomnia (CBT-i)
Seven interventions in this review utilized CBT-I, which improved sleep efficiency as well as QOL, depression, and fatigue. Of these studies, five were randomized controlled trials (RCTs) (including three pilots) and two were repeatedmeasures studies. Davidson et al 17 tested a group treatment format for 12 patients with insomnia with no control group, utilizing a sleep diary, Sleep Impairment Index, and European Organisation for Research and Treatment of Cancer (EORTC QLQ-C30) to measure sleep disturbance and QOL. There were significant improvements over baseline at weeks 4 and 8 related to sleep efficiency, wake after sleep onset, and total sleep time, with fatigue improving by week 8; however, the QOL role-functioning improvement was not significant. With no comparison group and a small sample size, the study was rated lower in quality of evidence as rated by the review team.
Quesnel et al 18 tested an 8-week CBT-I intervention in a small sample (n=10) of breast cancer patients with no control group using Pittsburgh Sleep Quality Index (PSQI) and polysomnography to corroborate with sleep diary data for total wake time and sleep efficiency and found moderate-tostrong effects on global QOL, cognitive QOL, and Insomnia Severity Index. The treatment significantly improved sleep, which was sustained over time (6 months) , and reduced depression and fatigue. The small sample size and lack of control influenced the quality; however, high-quality sleep measurement identified moderate-to-strong effect sizes in pre-/posttreatment comparisons.
Savard et al 19 tested CBT-I in an RCT of 57 breast cancer patients with insomnia with a waitlist crossover design and reported that the treatment group showed decreased medication use (15.3%) and improved sleep efficiency These longitudinal studies showed that, when comprehensive sleep measures were implemented in the study design, a clear understanding emerged regarding the influence of poor sleep and sleep behaviors on QOL. Poor sleep quality was
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Sleep, quality of life, and cancer CBT moderate effect in decreasing insomnia symptoms, increasing physical and functional QOL, and reducing fatigue.
High. (by 56%); this group also had decreased anxiety and depression and improved QOL. Measurement included rigorous subjective and objective sleep measures, although there were no reported means and standard deviations by which to calculate effect size. However, results indicated that the CBT-I approach to improving sleep also improved QOL and emotional distress. Savard et al 20 more recently tested a 6-week self-help treatment for insomnia (n=11; no control group) using a sleep diary and other measures with moderate-to-large effect sizes pre-/posttreatment on most sleep variables and QOL, suggesting some benefit to using the self-help format; however, the 18% drop out rate is of some concern for applicability.
Ritterband et al 21 tested an online CBT-I intervention (n=28) with a waitlist control group and found that the treatment group had reduced insomnia and increased sleep efficiency, although there was no change in QOL; however, the low sample size limited the level of evidence. Dirksen PSQi change from baseline effect size =0. Exercise group had significantly better QOL, less fatigue, less sleep disturbance, higher exercise self-efficacy, more exercise behavior, and greater exercise capacity than usual care group.
High.
and Epstein 22 also tested 10-week CBT-I in an RCT with 72 breast cancer outpatients and found that treatment and control groups improved. The CBT group improved on fatigue, anxiety, depression, and QOL with low-to-moderate effect sizes. The CBT treatment group received a program with stimulus control, sleep restriction, and sleep education that included sleep hygiene, whereas the control groups received only sleep hygiene education. Improvement in both groups may have been a result of the sleep hygiene education. Espie et al 23 more rigorously tested CBT-I in an RCT comprising a group of 150 breast and prostate cancer patients and a usualcare control group and found moderate effects in terms of decreased insomnia as well as increased physical and functional QOL. The study utilized both subjective and objective measurements of sleep with actigraphy, sleep diaries, and Epworth Sleepiness Scale.
Overall, the evidence suggests moderate-to-strong effects of CBT-I in reducing insomnia symptoms and improving QOL. Small sample sizes in 42% of the studies and lack of control groups in 42% of the studies limits the strength of the evidence for CBT-I.
Mind-body interventions
Eight studies included in this review involved mind-body interventions. Simeit et al, 24 in a study of a German cancer rehabilitation program (n=229), longitudinally tested two groups of cancer patients, implementing sleep management training (cognitive, sleep restriction, and stimulus control) with relaxation training. Patients were identified by the physicians as having sleep problems and self-selected progressive relaxation (n=80) or autogenic training (n=71) with a control of 78 who had no training. There were significant improvements, with moderate-to-strong effects on sleep latency, duration, efficiency, sleep quality, and daytime dysfunction, with improvement in QOL over time. This study showed little difference between relaxation groups; however, improvements reflected the overall value of the rehabilitation program and patient preferences. The sample size was appropriate but lacked randomization.
Mind-body approaches have also been used during cancer treatment. Carlson et al 25 tested a mindfulness-based stress reduction intervention in 69 breast and prostate cancer patients. Pre-and posttreatment changes were seen in overall QOL, stress, and sleep quality, but were not correlated with dose (hours of practice). This study also utilized a biologic measure of stress (cortisol), dehydroepiandrosterone sulfate, and melatonin; however, the only change was the change in the levels of dehydroepiandrosterone sulfate throughout the day and QOL improvements associated with decreases in afternoon cortisol levels. This study had no control group for comparison.
Another mind-body approach study was conducted by Dhruva et al 26 in a pilot RCT crossover design study (n=16) of pranayama yoga breathing techniques to improve chemotherapy-related symptoms. Increased dose, as measured by hours of practice, was associated with improvements in symptoms (fatigue, sleep disturbance, anxiety, depression, and stress) and mental QOL. The approach was feasible and showed effectiveness, but the small sample size influenced quality.
Chen et al 27 conducted an RCT of Qigong, a mind-body practice, in 96 breast cancer patients with an average age of 45 years in China during radiation treatment and found less depressive symptoms over time than the control, less fatigue, and overall improved QOL. No difference in sleep was measured by PSQI and cortisol slopes, yet, unlike in other studies, comorbid insomnia was not an inclusion criterion for the study.
Mind-body techniques have been used in cancer survivors to improve symptoms. Milbury et al 28 conducted an RCT of a 6-week program of Tibetan sound meditation (n=47) for cognitive dysfunction and found improved memory, sleep (effect size [ES] 0.23 and at 1 month 0.32), and QOL. Another mind-body approach study by Alvarez et al 29 prospectively followed 23 breast cancer patients with cognitive impairment who received electroencephalogram biofeedback to reduce cognitive impairment and were compared to a normative sample. Strong significant improvements on all cognitive measures impacted QOL, fatigue, and sleep scales (sleep quality, daytime dysfunction, global sleep, sleep latency and, sleep disturbance as measured by PSQI). The study by Alvarez et al was the only study in this category to report correlations among the subscales of sleep and impact on QOL; the significant results demonstrated that greater dysfunction in sleep quality correlated with poor performance in QOL. Nakamura et al 30 conducted an RCT (n=57) in cancer survivors with sleep disturbance to test the efficacy of a mind-body bridging and mindfulness meditation intervention compared to sleep hygiene education, and found that both mind-body bridging and mindfulness meditation led to diminished sleep-related symptoms than the sleep hygiene education group, as well as reduced depression and improved mindfulness and well-being.
These nonpharmacologic interventions involved different types of mind-body interventions, but they all involved patient engagement in relaxation or meditative practice, which show some promise for improving multiple symptoms related to QOL.
Exercise interventions have been used to improve sleep and QOL. Wang et al 31 tested a 6-week walking program in Taiwan during treatment for breast cancer (n=72) and demonstrated that increased physical activity decreased fatigue and sleep disturbances and improved QOL, although no correlations between sleep and QOL were reported.
Mind-body interventions demonstrated low-to-high effect sizes for sleep and QOL measures. The quality of the study designs was good overall, with 62% having a sample size .50 and 62% utilizing an RCT design.
In the overall summary of the 15 intervention studies that included outcome variables on sleep-wake disturbance and QOL, the issues of sample size (46% had below 50 subjects) and variety in settings and populations, cancer treatments and interventions, sleep and QOL measures, and study designs (40% lacked control group) overall limited the generalizability of the findings. However, effectiveness of the behavioral interventions on sleep and QOL demonstrated the usefulness of these approaches in patients with cancer. While most of these studies did not report correlations between sleep and QOL, they did demonstrate some effectiveness in improving sleep and QOL outcomes.
Measurement of sleep-wake disturbance and QOL
Historically, measurement of sleep-wake disturbance was a single question on a symptom and QOL scales that submit your manuscript | www.dovepress.com
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Sleep, quality of life, and cancer Alvarez et al 2013; 29 Chen et al 2013; 27 Clevenger et al 2013; 15 Milbury et al 2013; 28 Liu et al 2013 14 Nineteen-item measure of sleep quality over the prior month. Thirty questions under three headings: general state of well-being, functional difficulties, and symptom control and perceived severity of sleep problems. Only includes one question about sleep: "Do you have trouble falling asleep?" Answers are "not at all" =1, "a little" =2, "quite a bit" =3, "very much" =4.
Sleep diary
Davidson et al 2001; 17 Quesnel et al 2003; 18 Savard et al 2005; 19 espie et al 2008; 23 Savard et al 2011; 20 Ritterband et al 2012 21 Measures self-reported time in bed, sleep efficiency, sleep latency, wake after sleep onset, and quality of sleep.
Sleep impairment index Davidson et al 2001 17
A self-report instrument that elicits the subject's perception of the level of severity, distress, and impairment of daytime functioning associated with insomnia. items assessed: severity of sleep latency, sleep maintenance, early morning awakenings, satisfaction with current sleep patterns, interference with daily functioning, noticeable impairment, concern about sleep problem, contributing factors, and outcomes.
Polysomnography
Quesnel et al 2003; 18 Savard et al 2005; 19 Clevenger et al 2013 15 Objective study of sleep requiring an in-lab overnight sleep. Measures sleep stages, apneas, oxygen saturation, and other physiologic variables.
Medical Outcomes Study Sleep Scale (MOS-SS)
Nakamura et al 2013
30
Consisting of 12 items, the sleep scale is only a small part of the complete Patient Assessment Questionnaire, a 20-page instrument querying a broad range of health-related issues including physical functioning, psychological well-being, health distress, and pain. The sleep scale examines six factors: sleep initiation, maintenance, respiratory problems, quantity, perceived adequacy, and somnolence. asked "Do you have trouble sleeping?"; however, as the complexity of sleep disturbance became known, 3,12 more comprehensive subjective and objective sleep measures were utilized, as delineated in Table 4 . Using both subjective and objective measures is helpful in measuring sleep disturbance, since perceived sleep may not correlate with the actual sleep parameters. Only a few studies 25, 27 used biologic measures that added insight into the physiological mechanisms, inflammatory responses, and the role of stress influencing sleep. Berger et al 3 recommend nine parameters to fully assess sleep: total sleep time; sleep latency; awakenings; wake after sleep onset; napping; sleepiness in daytime; perceived sleep; circadian rhythms; and sleep efficiency.
The assessment of QOL measurements as outlined in Table 5 shows that multiple dimensions such as health-related, social, and psychological functions related to well-being were used in the studies. Most of the QOL measures have been validated in the cancer literature and show good reliability and validity. Cancer-specific QOL tools were used in 78% of the studies, including the Functional Assessment of Cancer Therapy (FACT), which was used in 50% of the studies, and FACT gives consideration to treatment and disease-related symptoms.
Discussion
After synthesizing findings from this narrative review, the evidence suggests an interrelationship between increasing sleep-wake disturbances and poorer QOL in cancer patients. Only 2% of the identified literature met the parameters for inclusion, illustrating the dearth of studies that included both sleep-wake disturbances and QOL. While the majority of studies suggested that poor sleep was associated with poorer QOL, only 30% of the reviewed studies reported the actual correlations between sleep and QOL. The majority of the studies involved women with breast cancer, which limits applicability to men and other cancer types. In addition, the studies were heterogeneous, with varied study designs, sample sizes, settings, cancer types and stages, and types of treatment, which limits generalizability.
This review provides a comprehensive assessment of QOL; however, the evaluation of sleep-wake disturbances 
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varied among studies and sometimes included subjective and objective measures as outlined in Tables 4 and 5 . In addition, researchers identified multifactorial components influencing sleep-wake disturbances, including anxiety, depression, pain, and fatigue, which have been shown to occur in clusters. 6, 8, 32 Nonetheless, QOL measures offer a way to encompass a more holistic perspective of the outcomes of sleep-wake disturbance that includes social, mental, emotional, and physical measures. The reviewed interventions demonstrate feasible approaches to improving sleep-wake disturbance in cancer patients that result in improved QOL outcomes, but the evidence is not enough to make a strong recommendation (see Table 6 for a summary of intervention components). In standard CBT-I, five elements are included, ie, cognitive restructuring, stimulus control, sleep restriction, relaxation, and sleep hygiene education. Most CBT-I interventions in the reviewed studies included stimulus control and sleep restriction; however, relaxation was only used in one study. The reviewed studies showed moderate-to-strong effect sizes in reducing insomnia symptoms and improving QOL, although the quality ratings given to the studies ranged from low to high, limiting recommendation. Mind-body interventions included behavioral components such as relaxation/ breathing, mindfulness meditation, and movements such as walking and yoga. These studies demonstrate varied effects (from low to high) on improving sleep and QOL, and were given quality ratings ranging from low to high. Similarities between CBT-I and mind-body interventions included behavioral and cognitive processes to reduce stress.
In this review, it was noted that cancer patients' prolonged daytime napping patterns and shorter nighttime sleep negatively influenced QOL, suggesting congruence with the two-process model, as suggested by Vena et al, 11 in evaluating sleep-wake disturbance. The CBT-I component of sleep restriction and sleep hygiene offered some support in reducing napping, supporting the development of sleep pressure, and consolidating sleep at night. The model also infers the importance of circadian rhythms in promoting good sleep. Relatively unstudied is the implication that disrupted circadian rhythms result in decrements in QOL and mortality. It is important to monitor circadian rhythms during treatment, since patients are often encouraged to nap as a result of side effects and increasing fatigue, 33 which may ultimately weaken their circadian rhythms and homeostatic sleep drives. This was also evident when patients reported having their nights and days mixed up (Dickerson, unpublished data, 2014) . Actigraphy and sleep diaries are effective instruments for measuring this effect. A study tested interventions that strengthen circadian rhythm function are beginning to demonstrate the protective effect of treatments such as bright light therapy during chemotherapy in patients with breast cancer. 34 In addition, implementation of future basic sleep hygiene education in patients with cancer regarding the benefits of avoiding excessive daytime napping (.30 minutes) may improve sleep and QOL; however, this requires further validation research in cancer patients.
implications for the practice setting From this review, it is evident that sleep disturbance in patients with cancer is problematic and affects their QOL. Cognitive behavioral interventions showed some moderate effectiveness on improving sleep, as did mind-body interventions. Based on this narrative review, the recommendations for practice include: 1. Providers routinely including sleep assessments 35 as part of the care for patients with cancer, thereby increasing awareness of sleep patterns and potential for disruptions. 2. Providers teaching basic sleep hygiene as a standard of care and advising cancer patients (in treatment) to avoid excessive napping (.30 minutes) to avoid circadian rhythm disruption and promote consolidated sleep at night. 3. Prescribing CBT-I or mind-body approaches for patients with insomnia. Since sleep is often not a priority for patients dealing with cancer, 2 the onus is on the providers to institute the recommendations into routine clinical practice/care.
Future research
Given the prevalence of sleep-wake disturbance in cancer patients, this review demonstrates the need for research studies to include sleep and QOL instruments that comprehensively assess sleep quality versus the use of a single-item assessment. Use of the subjective and objective measurement tools expands the knowledge of the influence of sleep on QOL. Future research endeavors should also explore the role of circadian rhythms in sleep-wake disturbances, which will facilitate understanding of the effect of sleep disturbance on the multiple components of QOL. Future research should extend the work on the interventions reviewed herein and determine whether these interventions are sustainable and applicable to other cancer diagnoses. Since breast cancer was the main diagnosis in the studies (in eight of the 15 studies), males have been underrepresented. Additionally, submit your manuscript | www.dovepress.com
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intervention studies must be expanded to other cancer diagnostic groups and replicated in larger samples. Overall recommendations are: to establish standard instruments for QOL and sleep that could be used in clinical trials and practice to measure sleep and facilitate meta-studies; to expand the study of sleep and QOL to more populations and ethnic groups; and to further test the interventions in larger trials to improve the level of evidence.
Limitations of this review
In this review, the research team reviewed and cross-validated the results and synthesized the data. However, it is possible that some studies were overlooked by, for example, limiting the search to English-language databases and to studies that had both sleep disturbance and QOL measures. The overall level of evidence was determined to be moderate.
Conclusion
Poor sleep negatively impacts quality of life, as evidenced in the studies included in this review. The intervention studies included nonpharmacologic interventions such as cognitive behavioral treatment and mind-body and exercise interventions, with moderate-to-high levels of evidence for improvement in sleep measures and QOL.
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